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") CEPT/ERC Recorrmanaston TR 01-08: “Procedures for type testing and
approval or racic eausoment eended for non-public systems”.

2} (CEPT/ERC Racorrwendagon ERC XX-XX: “Use of Short Range Devices
(SRD) using raegra anter~as and operating in harmonised fraquency bands™)

x CCITT Recomrercagon O.153. “Basic parameters for the messurement of
error perormarce & 5 rates beiow the primary rate”.

# EN 55022 . w¢ methods of measurement of radio disturbance
charscieriatics o riormalion Bchnology equipment”.

= CISPR pubicaticr '€ “Specifications for radio Interference maeasuring
appersius and Megs.rermare methods”.

-4 ETR (2 Rafo cpipment and Systems (RES); Uncertsinties in the

rmessurement of mosie maio equipment characteristics”.

3 Definltions, abbrevistions and symbols

3.1 Definitions

Zor Te 2.Doees of this -ETS the following 38/5rdors ol

Aarms: e se of radio communication & rcicatng ar: siarm condition at a distant locetion.

Artificial sstenia: a ‘uned remudm STy 08d equal t0 the nominal impedance specified by
pa ¥ - - = 54

Assigned frequency band: the raguency s sl whrich the device Is authorised to operste.

Conducad messurements: messuremerts sihch xe made using a direct connection to the equipment
JC

Fiued stalion: equipment ntended for see + & Y oeation.

H-flaid teut antenne: an electrically screerec OC0 or equivalent antenna, with which the magnetic
comecrert o e fleid can be messured.

deswilication eystam: equipment coreisting of ¢ rarsmitter(s), receiver(s) (or 3 combination of the two)
ad & runrals) o dentlly objects by & Tarsperder.

ntegrel amlsmng: an anterna desigrec ss &~ raepersable part of the squipment, with or without the use
o & aruenna connecky.

Magnetic Momeat: the product of (Numcer o <ol tams! ~ (coil area) * (coll current). (Alr colls only)
Wobde statios: equipment normelly remsled r 3 vahcs.

Portabie station: eqruipment Mended T de e

Radiared nousursments: Mess.reMmars «=C ryane e absolute messurement of a radiated fieid.

Telscaswsmnd: She use of radiv corwmuacasen Tr the transmission of signals to initiste, modify or
W ‘Uncions of equiprment st a detarce.

Telemetry: e use of redio communicaticn ©r ~dcerg or recording data at a distance.
Trammponder: 3 device, et reeponds I & TTETICANON SIgNAI,
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SMC Emcro-Magreic Compatibility
ETR ETS Technics Report

F Imvrnadiate

S Indsriel Sciertiic end Medical
]F Rado Frequercy

Rx Receiver

SO Snert Rarge Cevce

Tx Tranaoller

VSAR YVolage Siandrg Weve Ratio
i3 Symbois

For S xrocess of this ETS the ‘olowrg symbois apply:

€ Bactrcai fime strengt

=] Relgrence siecres %eid strength, (sas annex A)
¢ Freguency

- Magnetic feic strergt”

-c Relarence magreic fied stength, (see snnex A)
N www

P Poser

R Detance

R Rafarence digance. (see annax A)
t Tre

4 General requirements

41 Pressntation of equipsent for weting purposss

Eact soucerx submitted ©r wsiing srall AME the requirements of this ETS on all frequencies over wnich
t s rtandac T perae.

The sccicart shel complete e spprocriste apolicstion form when submitting the squipment for testing.
Asc Te moicart shal decigre e fecguency ranges, the range of operetion conditions and power
acurees a3 ppicadie. © estabis™ e appropriste test conditions.

Accorely Berrical docusmertation and Sperating manuais shall aiso be supplied.

Test Hasrws Tay aiso be suppind by te sppicant (see subclauses 8.3 and Annex F)

f = sigrwrt & designed © cpersie with different camrier powers, measuremant of each transmitter
perwvewr seal be perforrred. according %o his ETS, on samples of equipment defined in subciasse 4.1.1.

4.1.1  Chaice of modet for eeting
T e sopicart shell provice ane or mexs samciles of 1 squipment, as appropriate for testing.

Sand gore sq.ioment shal be offered Iy e spplicant complets with any ancillary squipment naedad for
g
f an ecuTrert "as severs cotonsl el.es. considered not to affect the RF parameters then the tests

“ead Iy T 28 derrmed or e equipmwrk corfigured with that combination of feetures considered 1o be
e MO COMTiax, 38 Proposec Jy e JooicErt and agreed by the test laboratory.
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42 Mechanicsl and electrics! design
421 General

“Ne saupment submitted by the applicant, shouid be designed, constructad and manufactured in
scoor=ance with sound enginsering practice and with the aim of minimising harmful interference o other
scapr-wrt and ssrvices.

T-are™Tes and receivers may be indvictual or combination units.
422 Controle

Tcse onarols which, if maiadjusted, might increase the interfering potentiaiites of the equipment shall
<t o9 ansly accassibie to the user.

423 Tranemitter shut-off facility

7 De Yansntier is equipped with an sutomeatic transmitter shut-off facility, it shouid be made incperative
or 2 asstion of the test.

4«24 Racelver mute or squeich

* Te ecwiver is equipped with a e, squeich or battery-saving circuit, this circult shall be made
recorzeve for the durstion of the tesls.

425 Marking (squipment identification)

e ac=r~at shall De marked in a visible piace. This marking shell be legible and durable.
4284, Equipment identification

T e —arxng shafl Include ss & minimum:

- e name of the manufacturer or Ivs rede mark;

- e Ype designation.

42432 Regulatory marking

e squcement shak be marked. where applicebie, in accordsnce with CEPT/ERC Recommendation T/R
S°<JE 7. Where this is not appiicabie the equipment shall be marked in accordance with the Nationai

Regomwry requirements.

'S | Deciarations by the applicent

Yier wniﬂng squipment for type testing, the applicant shell supply the neoessary information
aceerdrg 1 the sppropriate spplicstion form.

The cerormance of the equipment submitted for type testing shall be representative of the performancs of
e wsocnding production modal.

44 Auxiliary test equipment

Ad -ecassary test signal sources and set-up information shail accompany the equipment when # is
S.omiTes Sor type testing.
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448 Interpretation of the measurement results

The interpretation of the resuits recorded on the appropriate test report for the messurements described in
this ETS shail be as follows:

- momurodvammlmmecormpondmlumtswlbcuudbdecldowhothefan
equipment meets the requirements of the ETS,

. the measurement uncertainty vaiue for the measurament of sach perametsr shall be included in the
test report;

- the recorded value of the meesurement uncertainty shail be, for esch messurement, equal to, or
iower than, the figures In the table of measuremant uncertainty (clause 9).

5 Teat conditions, power sources and amblent temperatures

8.1 Normal and extreme test conditions

Type testing shall be made under normal test conditions, and aiso, where stated, under extreme teet
conditions.

The ‘est conditions and procedures shall be as specified in subclauses 5.2t0 5.4.
5.2 External test power source

During type tests, the power source of the equipment shall be replacad by an externa! test power source
capable of producing normal and extreme test voitages as spacified in subclauses 5 3.2 and 5.4.2. The
internal impedance of the external test power scurce shall be low enough for its effect on the test results
to be negiigible. For the purpose of the tests, the voitage of the extemal test power source shali be
measured at the input terminals of the equipment.

For battery-operated equipment the battery shall be removed and the external test power source shait te
suitably de-coupled and applied 89 close to the equipment battery terminals as practicable. For radisted
messurements any extemnal power lsads shouid be so arranged 50 as not to affect the measurements. |f
necessary, the extemal power supply may be replaced with the supplied or recommended batteries for the
equipmant at the required voltage; this shail be stated on the test report. Fer radiated messurements on
portable aquipment with Integral antenna, fully charged intemal batteries should be used. The batteries
used should be as suppiied or recommended by the appficant

During tests the test powsr source voitages shall be within a tolerance < £ 1 % relative 10 the voitage at
the beginning of each test. The value of this tolerance can be critical for certain measurements. Using »
emaiier tolerance will provide a better uncertainty vaiue for these measurements.

If internai batteries are used, at the end of each test the voltage shall be within & tolerance of <25 %
relative to the voitage st the beginning of sach test.

83 - Normal test conditions
4.3.1 Normal tamperature and humidity

The normal tempersture and humidlly conditions for teets shall be sny convenient combination of
temperature and humidity within the following ranges:

- temperature +15°C to +35°C;
- relative humidity 20 % to 75 %.

When it is impracticable to carry out tests under thess conditions, a note 1o this effact, stating the ambient
temperature and relative humidity during the tests. shall be added to the test report
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8§32 Normal test power source

§.3.2.1 Mains voltage

The normal tast voltage for squipment to be connected to the mains shail be the nominal maine voltage.
For the purpose of this ETS, the nominal voitage shall be the declared voluoo or any of the declared
voitages, for which the equipment was designed.

The frequency of the test power source comesponding to the ac mains shail be between 46 Hz and 51 Hz.
3.3.2.2 Regulated lead-acid battery power sources

Whaen the radio squipment is intended for oparstion with the usual types of reguisted lesd-acid battery
power source, the normal test voltmge shall be 1,1 multiplied by the nominal voitage of the battery (e.g. 8
voits, 12 voits ete.).

83.23 Other power scurces

For operation from other power sources or types of battery (primary or secondary), the normal test voltage
shall be that deciared by the equipment applicant and approved by the test isboratory. Such values shail
be stated in the test report.

8.4 Extreme test conditions
8.4.1 Extreme temperatures
8.4.1.4 Procedure for tasts at extreme temperatures

Before measurements are made the equipment shall have reached thermal balance in the test chamber.
The equipment shail be switched off during the temperature stabilising period.

in the case of equipment containing temperature stabilisation circuits designed to operate continuousty,
the temperature stabilisation circuits shalf be switched on for 18 minutes after thermai balance has been
ottained, and ¢ equipmant shall then mest the specified requirements.

If the thermai balance is not checked by measurements, a temperature stabilising period of at lesst one
hour, or such period as may be decided by the accredited test iaboratory, shall be sliowed. The sequence
of measursments shall be chosen, and the humidity content in the test chamber shall be controiled so that
axcessive condensation does not occur,

54.1.1.1 Procedure for equipment designed for continuous operstion

if the appiicant states that the aquipment is designed for continuous operation, the test procedurs shall be
as foliows:

- before tests ot the upper extreme temperature the equipmant shall be placed (n the test chamber
and left until thermal balence ie attained. The aquipment shall then be switohed on in the transmit
condition for a period of a half hour sfter which tha equipment shall meet the specified
raquirements;

- for teate at the icwer extreme tempersture, the equipment shall be left in the test chamber until
thermai balsnce is attained, then switched on for a period of one minute after which the equipment
shall meet the specified requirements.

§4.1.1.2 Procedure for equipment designed for intermittent operstion

i mf;i applicant states thet the equipment is designed for intermittent operation, the teat procadure shail be
a8 follows:
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- before tests at the upper axtreme lemperstue T'e scLiD™ et s~8? be piaced in the test chamber
and left until thermal balance is sttained nt 0 oven. ™ s iprme ghal then either.

. transmit on snd off according © the eppicarts Secmwd duty Cytle for @ period of five
minutes; or

- if tha applicant's declared on period exceeds cre MWLl fen:
transmit in the on condition for a penod Nt eceecing ane ninute. folowed by a period in the
off or standby mode for four minues star enc: De sauipment shel Mmeet the specified
requirements.

- for tauts &t the lower sxtremeé lempershse, e equomery shal D¢ e n the test chamber until
thermal balancs is attained, then switched D 18 sy  wceive condition for one minute after
which the equipment shall meet the speciiiad aurere s

8$4.1.2 Extreme temperature ranges

For tesis at extreme temperatures, messurermaris w'mdl 22 808 ¥ sccordance with the procedures
spacified in subciause 8.4.1.1, at the upper and bwer mrperse.res o one of the bllowing ranges:

Category | (General): Y suol XX is o)
Cstegory il (Portable); -°2C - 5=°C
Category ill (Equipment for normal Indoor usey 0°C o - 55°C.

NOTE: The termn "Equipment for norewl cocr ces” 8 mien o mean the minimum Indoor
temperature is equal 1o or gresmr an 5°C

For special appiications, the manufacturer can specly WON W Pershre ranges than given as @ minimum
above. This shall be reflected in menufacturers sroguct Swrsise.

The test report shall state which range is used.
842 Extreme test source voltages
8.4.21 Maine voitage

The axtrame test voitages for equipment 1o te crreciss © &~ ¢ =aing saurce shall be the nominal
maing votage + 10 %.

8422 Reguiated lead-acid bettery powwr seweas
When the radio equipment is intended for operaion fom e sxal Yype of reguisted lead-acid battery
power sources the extreme test voltages shal be 13 a=s 25 muliplied by the nominal voltage of the
bettery (8 voits, 12 volts, ofe.).

8423 Power sources using other types of hallaries

The lower extreme tast voltages for equipment we: poser susoes —arg batieries shali be as follows:

- for equipment with a battery indicator, the end pare «aiage ss rcicated;

- for equipment without a battery indicator e Clowirg enc 2crT volages shall be used:

- for the Leclanché or the ithium type of cemary
0,85 multiplied by the nominal volmge of e bwry

- for the nickel-cadmium type of bettery
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0,9 muitipiisd the nomir.ai votage of e temery

- for other types of battery or equipment, he Dewr areme wat voltage for the discharged condition
shall ba declared by the equipment appicant.

The nominal voitage is considered 1o be the upper exieme et valnge in this case.

8424 Othq power sources

For equipment using other power sources, or cacabis ¢’ deng cosramd from & variety of power sources,
the extreme test voltages shall be those agreed beteee e eguorment appiicant and the sccradited test
laboratory and shafl be recarded in the (eet repart

] General conditions

8.1 Normmal test signais and test moduistion

The test modulating signal is » signal which modismtes a carar and is depandent upon the type of
equipment under test and aiso the messuremer b be perbrmed. Moduiation test signais only apply to

products with an external modulstion connecy. For equipment wihiout an external modulation conrector,
normal operating moduistion shall be used.

014 Normal test aignale for analogus speech
A-M1.  a1000Hz tone;
A-M2: 31250 Hz tone.

The level of the test signals A-M1 and A-M2 shal be achuses 10 produce a deviation of 12 % of the
channel separation or if a deviation of 12 % camct 28 achieved. the mmdmum devigtion as decisred by

the applicant.

in the case of amplitude moduiation, the modulation supth shalf be 0C % or if 80 % cannct be achieved the
maximum madulation depth ss declared by the applicant

6.1.2 Normal teet signais for data
D-M2: & test signal representing & pssLco-random S saqrance of at leest 511 bits In accordence
with CCITT Recommendation 0.153 (33 This-saquerce shell be continuously repested. If the

sequence cannct be continuously repsemc. T acugl mehod used shall be atated on the
teet report.

D-M3: & test signal shall be agreed betwesn e axcreding et lnborsiory snd the applicant In case
salective massages are vsed and are ganersiad or dscoded within the equipment.

The normal leval of the test signal D-M3 shuf produce 8 dewiation of 20 % of the channel separation or
any other value s deciared Dy the appicart as the normsl apereting level In csse of amplitude
modulation, the modulgtion ratio shall be 8C % or any lower vaius. 88 deciared by the applicant. as the
normei operating level.

6.2 Artificial antenna

Where applicabie, tests shall be carried out using ar ardicisl e s

8.2.1 Artificlai antenna for Inductive ranemitiers twos 39 ohm)

For messursments st inductive transmitters sthout 2 SC oren snaenns impedance, 8 tuned reduced
radiating lcad connected to the antenne connecr sral e S92 &8 agreed with the test laboratory.

The impadance shail be equal 1o the nominsi oes ¢ Sy sxprent specified by the applicent.
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Ths TEod SCRIme CONdLCING Megsurerars 1 be Tace as the following:

- Taremilar CETIE 008 SuTerts BB © X0 M2 ad

- Earemitar SHNIoUS I0op currens up © 30 WMz

- cordicing epurious MesaL emens it e Ige 30 MHz - 1 GHz,

e e Mg 2o 5 ofhwn i08d durng teet shed be sweiect in the test report form.,

€22 Arfical anienas for transmiitess with 80 ohm Inpedance connector

For sasssewrs o0 ranemilers with 3 normam 5C anenns impedance, tests ahall be carried out using
= wifical sroyve which snell be subsiarcally ron-rescive non-radisting ioad with & 50 ohm cannected

£ s wrrra omecky. The Votage Starding vave Ratio (VSWR) at the 50 ohm connector shail not
os Jester Sax 1 21 over the fequarcy rangs of 7@ messurement,

| &) Test e

Wit eqguprwrT irmenced for upe Wi 90 Qs &Enng, and not equipped with a 80 ohm RF oulput
<rrecsy %w acoicar shal aupoly 3 test fx2re.

This teure s 2 ac0 frequercy cousing devics & upiing the integral antenna o 8 50 ohm RF terminal
x the sokrg feguencios of “e euIDerY under et This slows certain messurements o be
serirvad seng conducied mees. g mel'cas. ~ceever. only relative measurements may be performed.
The st “xre o'sl be Aully deecrbed by the scpiicat

he et aocrmory shal caltrus e Bt Bbasre by canying out the required feld measurements at
ora yroaEres X Te presybed et slls enc then by repeeting the ssme measurements on the
SRLTTE S Wt veing e it Sdlre for of cerified fequency components.

T8 Bst A 8 only equired &r exreme mreporsiure measurements and shall be calibrated only with

r: sodion. % e Sre ey provide:
- 8 Smecion T & etarel Jower s.ooy
- F B8s X 083 ntwriace efher Dy drec: SSrnection or by an acoustic coupler.

e porformwrce cheracwristcs of e et fxire sall be agreed upon with the sccredited test isboratory
arg szl Sorform 1 e Ioeg DESIC SErETeNrs:

- e A essccisind wil De RF coupling shai contain no active circuitry;

- e coapling 0es shall e Ndependert of e posltion of the teet xture and be unaffected by the
prexraly of e suTourxdng shjects o DeCDIE

- 8 g o el He eoroduchin wen 8 equipment under test is removed and repiaced;

e opfrg oss shel rerran substartaly sonstant when the environmental conditions are veried.
¥ Teut silen sud general arrengements for radisted messurements

=or Judance n “adiaion ‘et sins and detafiec Seacriptions of radiated measurement srrangemaents, see
Awu A
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(X Modes of operation of the transmitter

For the purpose of the measurements according to this ETS. thers shouid preferably be a facliity to
operste the transmitter in an unmodulated state. The method of achieving an unmodulated carrier
frequancy or special types of modulstion patterns may aiso be decided by agreement between the
spplicant and the acoredited tast laborutory. It shall be described In the test report. It may invoive sultable
temporary Irternal modfications of the equipment under test If It Is not possble to provide an
unmodulated carrier than this shall be stated in the test report.

For trangmitters using a continucus wideband swept carrier the measurement shall be made with the
sweep Or.

For the purposa of type testing, the normal test signai, see subclause 8.1.1 and 8.1.2, shall be applied o
the Input of the transmitter under test with the normal input device disconnected (8.g. microphons).

g8 Measuring receiver

The term "measuring recaiver’ refers o a selective voitmetar or a spectrum snalyser. The bandwidth and
detactar type of the measuring recsiver are given In table 1.

Table 1
Frequency: () _ | Detectortyps: | — Bandwidth:
Sz cf< 1385 kHe Quesi Pesk 200 - 300 Hz
138 kHz < f < 30 MHZ ~ Quasl Peak 9-10 kMz
T 30 MHZ s T < 1000 MHz Quasl Psak 100 - 120 kHz
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T Transmitter requirements

To meet the requirements of this ETS the transmitter shall be measured at the power level as declared by
the spplicant.

Where the transmitter is designed with an adjustable carrier power, all parameters shail dbe messured

using the highest output level as decimrad by the applicant The equipment shal then be adjusted to the
iowest sating, as declared by the spgiicant, and the spurious emissions measurement shall be repeated

(see subclause 7.4).

When making transmitter tests on equipment designed for intermittent operstion, the duty cycle of the
transniitter, as declarad Dy the applicant on the application form, shall not be exceeded. The actual duty
Cycle used shall be statad on the test report form.

If the equipment is supplied with both a permanent SO ochm antenna connector and @ dedicated antenna
the fuil tests shail be carried out using the extemai connector and in addition:

- effactive rudiated power (radisted) { see subciauses 7.2.2.);
- spurious emissions (see subciause 7.2.2. and snnex A)

{ests shall be carriad out with the dedicated antenna

7.4 Transmitter definitions

Transmitters are divided Into cissses tased on their radisies fieild and antenna type to be used.
Transmitters type iested without an antenna may aliow the customer to use his own i00p sntenna deeign
based on the manufscturers deeign guidelines. The usars manual shail inciude the guidefines for the
design of the antennas.

711 The inductive ioop coll tranamitters

These transmitters are characterised by:

a}  the loop ¢oll antenna aree A shall be < 30 m*,
b) the circumference of any loop of the antenna shail be <2—;'; (<4:—'7,WMN”'5HMH!)
¢)  sntenna coil may have ore or multiple turns.
742 The large size loop tranamitters
These transmitters are cheracterised by:
- 'srge loop antenns srea A > 30 m*.
- large loop antenna with ane tum only;
- frequancy range limited to 9 kHz to 138 kHz only.
74.3 Other transmitiere
These transmitters are cheracterised 8¢ either:
- E-fleid ‘ransmitters, or;
Representative site MNM in socordance with this ETS
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144 Product clesses
The product classss are:
Class 1. inductive ioop coll transmitter, type tested with an rsegral snferne. g mesans
tested with slther an integrated antenra or er external anterne auppied with
ﬂnoqumt.

NOTE?Y. The ransmitter carrier and spurious m'.'lmlhd by e mmdmur genersms H-feid.
(sea subclause 7.2.1.3 end subclauses 7.4.3.2 ana 7.4 4.2 respectvely’.

Where a manu’acturer provides a rengs of standard antennas the equiorent wil be ‘ype tesiad ag ciass *
aquiprment, with the antenne(s) sttached.

Class 2: inductive kop coll transmitter, type tasted withcut an SrEmng;
NOTE2 This ciass of equipment (s intended for use with custovweed antenras only. The

ransmither carrier and spurious are limited by the maxEw: output 100D cuTer, (see
subclause 7.2.23 and subciauses T42.12 74214 7432 and 7442

respectively).
Clags 2a: inductive ioop transmitter, type testad with a 5C arm mpedence connector.

NOTE 2»: The transmitier carrier Bnd spurious are limited by the concuced power a3 raciated
H-fleld, (see subciauses 7.4.2.3 and 7.4.4.2 respecively |

Class 3: lrge size inductive locp trangmitter, type teate¢ +°0Ct an arera

NOTE 3  The tranemitier camer and spurious are imited by the nexs™um o.'put loop current,
(soe subciauses 7.2.2.3 and subclauses 74212 742°& 7432 and 7442

reapectively).
Class 4: E-fleid trangmitter, type tested with each type cf arterns (0 be usec.

NOTE4: The transmitter Carrier snd spurious are limited by the maxsTum genecaind E-Seie,
messured as the equivaient H-fleid, (see subcisuse 72.13 e subcimes 7 413.2

and 7.4.4.2 respactively).
For transmitter requirement overview see figure 1.
72 Transmitter carrier output levels
724 H-fleid (Cisae 1) (rediated)
T2.4.1 Definilion

in the case of a ranemitter with an integrai antenna the H-fleld is meam.Ted in e directon cf ~axam
fleld sirength undar specified conditions of messurement,

7242 Methods of measurement

The H-fleld producad by the squipment shail be measured at a standard cietancs of 10 Meres X an open
flold tast site as specified in annex A.

The H-fleid is maasured with a shisided loop antenna connected 10 2 MessYemMerk "ecaiver. e
mesmuring bendwidth and detecir type of the messurement recaiver shel oe in sccordence wih
suboiuise 8.8.

The egquipment under st shall operate where possitle, without moduiatior. Where Mg is nor Sossibie it
shall be steted in the test report.
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For tranamitters using a continuous wideband swept carrer the massuremant shal e made with the
sweep on.

For inductive transmitters having an antenna system performng o detarce canceletior: sffect (increased
sttenyation with diatancs), the spplicant may have the camer H-flaxt messured at 30 matres distance.

it 8 30 m messuring distance is used during the test this shal e stalec i» he appicaion and test report
forma.

This 30 m test distance Is only valid for the carrier frequency. other Yequances Ncl spurious components
shall be measured at the normal distance of 10 metres.

For measuring equipment calibrated in dBuV, the reading shculd De reduced by 51.8 o6 1 be converted
0 dBu/m.

7243 Limits

The limils presented in this ETS are the required fieid strenga's © aflow selsfaciory operstion: of inductive
systems. Theae levels wers determined after careful analysis within 75 and ERC/.CEF™.

BExpeptionally, some Nationa! Administrations may have a nesd for SRCe 1 3pply lower Jeid strengths at
perticular frequencies in the bands indicated, in order to protec: exatng rsnary senvices. In order to take
acoount of these requirements a8 level is indicated whicgh shad be he minnum velue cf the Iimit to be
applied at those particulsr frequencies. Maximum fleld strength under normal and ©areme conditions are
given in lables 2s and 2b below. ‘

Table 2a: H-fleid Bmils

Frequency range {MHz) Hiiold ] aitm
0,000sf<0, Ro ) 1 NQTE 2
003s1<0,07 a0, descanding 3 dB/oct
0,119£1<0,138 or scconding 1 NOTE 1 andr NOTE 2
0,07<7<0,118 Q
0,13857<1.0 780, 3 dB/oct .

18s7<90 29.1,aﬁ.ﬁ‘%‘ﬁr‘
1051< XN -1 L

—678657<8,708
13,583 515 13,567 Q
280871527283

NOTE 1.  The minimum limit to be applied at paricuier freguences ©© JroEect @dsling Services
within these indicated banda i 42 dBL A/ R 10 m

NOTE2: For the frequency ranges 9 - 70 kHz and 119 - 138 iz he fofiowing additional
restrictions apply to the higher limits;

. Abrbopeonmuwimanamzo.mﬂ ubie 2a spplies directly.

for loop coil antennas with an ares betweer: C 06 m2 and 0.16 m2 ‘abe 2a apolies with
a correction factor. The limit is: table vaive « 10 “og ‘areal 18 m2)

- for loop coll antennas with an area < 0,05 m2 the Imit ¢ 10 dB beiow mbie 2a;

NOTE 3. For certain applications within specfic fequancy bands Te Imis Tay be up ¥
[Zo]dBuNm.
(Subject to CEPT/ERC approval)

For a graphicai representation of table 2e, see Annex B.
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Carier irits £r 8 Teas.m g Jstarce -f 30 mees a9 Ve N Tape 2D below:
Table 2»: H-fieid iends a2 38 m

Froquensy range (r) | H-leid Benit (Hy) dBuAMm at 30 m
T 1< iﬂa%ﬁnw T and o NOTEZ ]
A <T<007 | Q%as descending 3 dBloct or
A119<f< Q138 accardng 'o NOTEY and /or NOTE 2
JLC7s1<211% — 138
C18sl<20 | 87 &2 °38 W2 gescending 3 dB/oct NOTE 3
20sf<37 -3 & 2% Wz deecending § dB/oct NOTES |
_17s1<W ' 11 NG
S50 798 :

13553515 13,567 | 32,
296575527283 '

SCTE ¢ The Tinirum it © be apoled & ~aric ar Yequencies to protect existing services
s Paee nccaec bards 3 115 BA~ R M

NCTEZ Fxte facuendy onges 5 - 7T <2 arc ' - 138 kiHz, the following additional
wncionrs ooy T e gher Irnts

- fr ocx ol artevas W an awree 2 2,2 2 e 2b applles directly:

- o oo ol anternas wih an wes 2enese- S 35 12 and 0,18 m2 table 2b applies with
a orection fecxr The < & e Yar® - *C g (aree/0, 16m2)

. for oop col arterras wit o srem <2 25 2 e Imit s 10 0B below table 2b;

MCTEZ By ot spricaions wittt soecific Tesiercy bands the limits may be up to
f+25] dByuar.
(Subyecx ' CEPT: ERC acproval)

For a graghicsl “ecresetaior of able 25 see Amex 8.
722 RF carvier crrent (Classes 2 and 3)

7221 Oefiniica

The RF camer curwt & defined s the current selivered 1B an arifical ioed under specified conditions of
measusernent

7222 Minthods of meatuvenent

The Uanemither shasl bs 2onnecesd o arsiicial artarve, see secause 8.2.1. The RF current delivered
© Tis arficial aerws AU 8 Yarwrvission duty Cycile sl De messured up to 30 MHZ using a
calibraiad Cumedt et HRre comecsd 1 @ MeEsUTrg CEver

The MesRs g IS 3G ISECTT YPO NG D8 N Crarce wrh Subclause 6.6

For renemiirs Jeing 8 COnrucus wiceband swept Sarrer e maasurement shail be made with the
sweer o

This merod o ~Eessoret Or 9 Fanemiter camer et § 880 or
- SHES < 03JOMErT CpErating & & ecuency up © X0 M-z
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class 3 equipment operating at a frequency up to 136 k2.

The measurements shail be made under normal and extreme test conditions, see subciause 5.4.

The reiation batween carrier current and antenna dimensions is given in Annex M.

7223 Limits
72231 Class 2:
a) RF carrier current.

B)

the measured value of RF carrier current shall be within 1,5 dB of the value declared by the
appticant, without exceeding the declared vaiue.

equivaient H-fleid:
The maximum field strength is given in table 2.

The H-Neid Is not required to be measured, in order to obtain the initiai type teeting, however, if the
equipment is subsaquently requiréd to be tested, then measurements shall be made, with the
customised antenna fitted, in accordance with subciause 7.2.1.2 and shall not exceed the limits as
atated In subciause 7.2.1.3.

The type testing will be 10 8 spacific maximum RF carrier current, as deciared by the manufecturer
on the appropriate spplication form. Thia will allow the manufacturer {0 supply customised antenna
based on the minimum antenna factor, for a given maximum RF current, cbtaired from annex M,
figurs H.1. Customer designed antennas shall be approved by the manufacturer or ‘he
manufacturer's representstive.

A detalled expianation on the reistionship betwaen t:e RF carrier current, antenna factor (N"A) and
he equivalent genarated H-flald is given in annex H.

12.23.2 Class 3

The maximum RF carrier current limit for Large size loop tranemitters i given in table 3

Table 3: RF carrier current
Frequency unloﬁt RF carrier cnmmm
0,009 - < 0,03 _- 115,68
003sl< ﬁ.ﬁ 118,68 at 30 kHz descending 3,5 dBloct
0,119£1< 0,138
0,07s7<0,119 85.6

See annex C for a graphical representation.

723

1.23.

Radiated E-fleid (Class 4)
1 Definition -

The radisted E-field is defined as the E-fleld in the direction of maximum fleld strength under the specified
conditions of measurement This is defined for a transmitter with an integral antenna..
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7.2.3.2 Methods of messurement
The transmitter radiated E-flaid, is based on the equivaient messured H-fleid, measured at 10 m.

The M-fleid s measured with a shigided icop sntenna connected to 8 messurement recelver. The
bandwidth and detector type of the measurement receiver shall be in sccordance wih

subcCiause 8.8. :
For a detailed explanation of the relationship between E-fleid and H-fleid, ase annex G,
7.23.3 Limits
in the fraquency range 9 kiHz to 4,78 MMz, the limits of H, follow the H-fleids limits, H, us given in
subcisuse 7.2.1.3, table 2 with an additional correction factor C. The factor given below s specific for a 10
m measuring distance.
The limit Hy= H, + C;
where:
C = 20%0g (fc/ 4.78°10% dg;
and where: /
f, Is the carrier frequency in Hz.
For & graphicai representation of the correction factor C see annex D.
in the frequency range 4,78 MHz - 25 MKz limits sre identicsl t the limits in aubclause 7.2.1.3, table 2
withaut any correction factor.
7.3 Permitted frequency range of the totai modulstion bandwidth
The permitted fraquency range shall be stated by the appiicant.
731 Definition

The permitied range of the total modulation bandwidth contain all associated side bands adove ths
following levet:

a) for frequencies below 136 kiHz at the highest level of either:

. 30 UB below the carrier or;
. st the sppropriste spurious limit

D) for fraquencies in the range 138 khz - 30 MHz:
- at the appropriate spurious mit

Where the assigned frequency band has been divided into in to sub-bands the above measuring levels
and bandwidths apply at the sub-band fimits.

1.3.2 Method of measurement
The transmitter shail be connected to an artificial antenna or if the tranamitter has an integral antenna a

test Mxiure shall be used (see subciasusa 6.3). The RF output of the equipment shell be conneoted to a
spectrum analyser via 4 50 ohm variable attenuator.
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The tranamitier shall be operuted at the nomingl camres power or fisk! sirength messured nder nowl
test conditions in subciause 7.2. The sttenuator shell e adusind D sn approprisie ievel dedieyed & ¢

specirum analyser scraen.

The transmitter shall be modulsted with standard last noduaelion (968 subciause 8 1.1 anc 8.1.2). If e
equipment cannot be modulsted externally, the intsmar modiution shall be Lsed.

Fortmmmmmusingaconunuouswldmmmhnmmdbe ~ace #W" e
sweep on.

The cutput of the transmitter, with or without met Gre, shel be used using 3 SPeCC.T rahyew
resolution bandwidth large enough to accept all major sice bends. The power level calibraticr of P

spectrum analyser shall then be related $ the poser avei or fisid strenglh measured i scbximse 72
The caiculstion will bs used to caiculate the abscluts Jswei of he sideberd power.

The test iaboratory shail ensure that the specyur enmyesr's spen s suficiently wide enough ©© ersure
that the carrier and ali its major side bends are captured.

The frequencies of the upper and lower points, where e deplayed power srveiope of he Toculsion
including fraquency drift is equal to the appropriate evel J8fned in SDCIUSE 7 3.1 '3 scrded 88 e
moduiation bandwidth.

The measurements shall be made duﬂng nommal and extwms st coriiions (subcieuses S4 ' and 542
applied simuitanecusly)

733 Limits
The permitted range of the modulation bandwidin staf 2 witin the knils of the sssigned Yeauency tere.
74 Spurious emissions
7.4.1 Definition
Spurious emissions are emissions at frequencies cther Ter: hose of the carmier and sidebends sssocietec
with normal test moduistion (subcisuse 6.1). The Wwai of spurious smissicns shall be Mmessures st nF™a
conditions (subciause 5.3) as either:

1} @) their power or current level in an artificat srzecna (conducind spurious emisscr ', ad

b) their effective radiated power or figid srergt wher raciaied by the cabinst anc structLre
of the equipment (cabinet radiator).

or

2)  their effective radisted power or fisid strengih when radialnd by the cabinet 370 Te ™Megd
sntenna, in the case of poriable squipemert fied wilh Such an antenne and no ecers’ RF

connector.
742 Conducted spurious emissions, subsisuee 7 4.1; indent 1 )
74.29 Class 2
74.21.1 Methods of messurement (< 30 lilMz)

The transmitter shall be connected io an artificisi s~wr~a according ©© subciause 6§ 2.1 ™he "eesrrg
recelver shall be conneciad 1o the output of the stufi=sl artervw end the current for boc™ e -wrer src
the spurious components shall be measured. For frther dewsls of e er'ficial anterns. see Acrex F
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The spurious current iimit [y is calcuisted by the following formula:
lo-log=Hg-Hy!
where:
Iy Is the cloulated conducted spurious current (imit expressed in dBPA;
le Is the measured RF cartier current limit expressed in dBUA, see subciause 7.2.2.3.1 8);
Hg in the limit for the generatad H-fleid expressed in dBLA/M, see subciause 7.2.1.3;
H, is the limit for H-fleld spurious expressed in dBUA/M, 988 subclauss 7.4.3.2.
The tamm (H, - He) in the above formula is the required attenuation in dB of the spurious H -fleid. This
requirement may vary with frequency due to varying limits with frequency.
The term (I, - l5 ) {in dB) is the attanuation in dB of the spurious current beiow the carrier current.
74212 Limits
Under normal test conditions the following condition shall be fulfiled:
(lo-1g) > (Hg - Hy)
74243 Methode of messurement (> 30 MHz)

The transmitter shail be connected to an artificial antenna according to subclause 8.2.2. The spurious
components are measured by means of a selactive voltmeter connected to the output of the transmitter by

means of an appropriate coupling device.
74.214 Limits
The power of sny conducted spurious amission shall nct exceed the values given in table 4 below.

Tabie 4
State ATNHZ t0 74 Wz Other Frequenciee between 30 to
87,8 Mz to 118 MHz 1000 MHz
174 MHX 0 230 Mz
_ 470 Mz to 362 MMz =
0 4 W 250 nW
Sandby W Tk
7422 Class 3 and Clase §
74.2.2.4 Methods of measurement

Spurious emissions shell e measured as the power lavel of any discrete signal delivered into @ nominel
non-reactive load. This may be done by connecting the transmitter output through an attenuator to &
measuring recelver.

The trensmitter shail be switched on with normal moduiation and the measurements shail be made, in the
frequency range 138 kMHz - 1 GHz.

Where applicabie, 'tno measuremants shall be repeated with the transmitter on standby.
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74222 Uelte

The power of &'y CONGUCINd SpRrious emigeios below 3C MHz shed not exceed the values given in
whis S

The power of sy conduciad sparious amission & or above 3C Wz shall not exceed the vaiues given in
tabie 4.

i [ . 13 . 1 000 ba 1 000 kHz to 30 Mtz

: ] 1w Jf 250 nw

TA3 Pigid strength, subchuse 7.4.1; lndent 1 b) and 2)

7431 Bethods of menmsunest (< 38 WD

This appies = o Clssses.

Tre foc srangh shal be messured Y fequences Seicw XC W The equipment under test shall be
~aasrec & s dstance of 10 = an an oukioor fest sde "™He Bt arerya shall be a calibrated shielded

Tagneic fed Fenne. The sqagment urder st snd et srtarne shal be arranged as stated In annex
A dause A1 ,

Fr Classes 2 a2 3 he Tenemity antenng comecy of e ecuiprent under test shall be connected to
an riics swprra (see subciaues 8.2) anc the o8P EnecTY ermwnened.

The easpoere under et shall be seriched on et ~ormal moduistion. The characteristics of the
roanicr sgrel csed shal be sheied on the St "wport " e meansing receiver shall be tuned over the
requancy age § KHz 1© 30 Mz ecept for P2 Secuenc; hand an which the iranemitter is intended to

e,

A aac reasrcy st which 3 spurous signal & asmecad e sqLiprrare under test and the test antenna
sl be oec @ medmum Sed strengt: § ndicsles <o 8 mesmaing receiver. This ievel shall be
noaed.

¥ T TaneTawr can be operszs 1 e stancdy voce. Pen the meassements shail be repeated in the
sSany moae

Corwer reacing by 5§1.5 dB for messuring equipmerx caltrmmd n dB.V or 4BuVim.

7422 Limdle
Radiates essgsons beicw 3C My shefl not exceed e generamd H-dsid dBuA/m at 10 meires given in
miin g
Tahis §
i e hasfu«.n‘—u T Prequency 4,78 Nz s f < 30 MHz
Trommmik 4.5 dils A descendirg 3 dBoX -2.8 4B AM
Sanchy 15MM@M : -23,7ngNm

Fxr 8 graprcel eoresentation see avvex E.
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744 Effective radlated power, subclause 7.4.1 1, b) and 2)
7441 Methods of messurement (2 30 MHx)

This method appiies ¢ all Classes

.On a test site, seiectad from snnex A, the equipmernt shail be piaced st the specified height on a non-
conducting support and in the position closest t normel use 8¢ Jeciared by the applicant

Focr Classes 2 and 3 the transmiiter antenns connector shall be connected to an arlificial antenna (see
subolause 8.2).

The test antenna shali be orlented for vertical polarsstion. The output of the test antenna shall be
connected to a messuring receiver.

The transmitter shell be switched on with normal modulation, and the measuring receiver shall be tuned
over the frequency range 30 to 1 000 MHz.

At sach frequency st which a spurious component is detected, the test antenna shail be raised and
lowered through the specified range of heights untll @ maximum signal leve! is detectad on the meaauring

receiver.

The transmitter shail then be rotated through 380° in the horizontsi piene, until the maximum signal leve! is
detected by the measuring receiver.

The maximum signal level detected by the measuring receiver shall be notad.

The substitution antenna shall be orientad for vertical polarisation and calibruted for the frequency of the
spurious component detected.

The frequency of the calibrated signs! generator shall be sat to the frequency of the spurious component
detected. The input attenuator setting of the measuring recetver shall be adjusted in order to increaas the
sensitivity of the measuring receiver, If necessary.

The test antenna shall be raised and lowered through the specified range of heights (o ensure that the
maximum signal is recelved,

When a test site according to annex A, clause A3 is used, there is no need to vary the height of the
ameanna.

The input signal to the substitution sntenna shall be adjusted until an aqual Or a known related level to that
detected from the tranamitter is obtained on the messuring receiver.

The input signai to the substitution antenna shall be recorded es @ power level and comected for any
change of input attenustor setting of the measuring receiver.

Tha measursment shail be repested with the test antenna and the substitution antenna orlented for
horizontal polarisation,

The measure of the effective radisied power of the spurious components is the larger of the two power
'sveis recorded for each spurious component st the input to the substitution antenna, corrected ‘or the
gain of the substitution antenna if neceasary.

if an unmoduiated carrier cannot be cbtsined then the messurements shall be made with the tranamitter
moduisted by the normal test signal D-M3 (see subciause 8.1.2) in which case this fact shall be recorded
in the test report.

If standdby mode is aveilable, the maasurements shall be repeatad in that mode.
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7442 LimRs
The powsr of any radisted emiasion shali not excesd the vaiues given in table 7 below
Table 7
~State ~ 4Tz 074 Niz Other frequencies Between
87,5 MHz to 119 MHz 30 to 1000 M2
174 MHz to 230 MMz
% 470 Mz to 862 MHz __
rati 4 oW 250 nW
mia 2nW 2nW

8 Recseiver requirement

8.1 Recelver spurious radiation

Thess requirements do not spply 0 receivers used in combination with parmanently oco-located
transmitters continuously transmitting. Co-located is defined as < 3 m. in these casas the receivers will be
tested together with the tranamitter in operating mode (vee subclause 7.4).

8.1.1 Definition

Spurious radiation from receivers ars smissions radisted from the antenna, the chassis and case of the
recsiver. it is specified as the radiated power of a dlscrete signal.

812 Methods of measurement

1) For radiation below 3C MHz see subciause 7.4.3.1.

2)  Forradiation st or above 30 MHz see subclauss 7.4.4.1.

Convaer: reading by 51,5 dB for measuring equipment calibrated in dBuV or dBuv/m.
8.1.3 Limits

8.1.3.1 Radlsted smissions below 30 MHz:

The spurious components below 30 MMz shall not excesd the generated H-fleid dBuA/m vaiues at 10
metres acoording to tabie 8.

Table 8
—Frequency VR <T< 470 WG __Frequency 4.78 W <7< 30 Wiz
3,8 dBuA/m descending 3 dloct - 23,7 dBpAm
Fora gnphled representation ses annex €.
8.1.3.2 Radiated emissions sbove 30 MHz:

The measured vaiues shall not exceed 2 nW.

9 Measurement uncertainty

The accumuiated measurement uncertainties of the test system in use for the parameters to be measured
shouid not exceed those given below, this ia in order (0 Insure that the measurements remain within an

acceptabie standard.
RF fraquency 3 1x10-7
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RF power, conducted £078dB

RF power, racisted £64d8

Temperature 2 1°C

Humidity 5%

For the test methods according to this ETS the uncertainty figures are valid io a confidence lavel of 95 %
caiculated according to the methods desacrided in the ETR Q28 (6).
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Annex A (normative): Radiated measurements

A1  Tesat sites and general arrangements for measurements involving the ¥ee
of radiated flelds

A1 Outdoortest site

The outdoor test site shail be on a reasonably level surface or ground. For messure—ands st TeQuerces
below 30 MHz a low permesbilty (non-iron based) ground plane shall be used. For meamswnar's 8t
frequencies 30 MHZ and above, a conducting ground plane of at lesst 5 m diameter shad 58 powided at
one paint on the site. in the middie of this ground plane, a nan-conducting sUPPOrt, capatie of ramiion
through 360° in the horizontai pigne, shall be used (o support the test sampie in is sance™ goslion, ot 1
m above the ground piane, with the exception of equipment with fioor standing sepwa. For his
squipment, the antenna sheil be raised. on a non-conduoting support, 100 mm sbove #e wrtasie. e
point{s) of contact being consistent with normal use. The test site shall be lerge enaug™ D sllow The
srection of a messuring or transmitting antenna at a distance of 10 m. The distance xckaally <sed shed be
recorded with the resuits of the tests carried out on the site.

Sufficient precautions shall be taken to ensure that reflactions from extraneous cbjecs sciscart © e sils
do not degrade the measuremants resuits.

1-4m
" P ] |

(Groynd plane § m Diameter minimum J
Figure A1

.L:gf_l.
A4 Teet support for body worn equipment

For equipment intended to de wom cioss the body, but exciuding hand-heic eqorwt Pe "on-
conducting support shall be repiaced with the simulated man.

The simulated man shall conaist of a pigstic tube, fliled with sait water (9 grams NaCZ ser e, ™ve wbe
shall have a length of 1 m and an Intemal dismetar of 10 cm £ 0,5 cm. The upper ena > Te L.08 & J088d
by @ metal plate with a diemater of 18 em, which is in contact with the water. To meet t egamments
made on equipment with rigid outside antenna, this antenna hes %0 be in e vertcal postion dising the
messurement and the metal plate shell, if necsasary, be prepsred in such 3 way Wt 8 sscore hinged
metal plate of 10 cm x 18 cm can be fastened 1o its narrow side. it shall be possitie 10 change the
supporting point of the hinged metal piate as far s the cantre.

The pesition of the hinged metal piate shall be adjusted within 0° to 90° with reepec: © S lower metal
plate.
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The sample shall be fastened in such a way that
1} the centre of its iargest area rests on the revolving metal pla: ad

2) thie centre, on its part, is located above the centre of Te lower metal plate by changing the
supporting point of the revolving plate.

in the case of s sampie, whosa [argest ares is smalier than 10 ¢ x 18 o, the centre of the sample ahall
(deviating from point 1) sbove) be so changed In its longitudingi xis sc hat the antenna base is at the
edge outside the metsl plate.

A11.2 Standard position

The standard position in all test sites, except for equipment which s randed o be worn on a person,
shall be s follows:

- for equipment with an integral antanng, it shall be piaced in ‘he posltion closest to normal use as
deciared by the manufacturer;

- for equipment with a rigid extermnal antenna, the antenna shal de vertcat,

- for squipment with non-rigid extemal antenna, the antenna shef e edanded vertically upwards by
® non-conducting support.

A12 Test antenna

A.1.2.1 Below 30 MKz

A calibrated loop antenna shall be used to detect the flaid strangs” fom the test sample. The antenna
shail be supportad in the vertical plane and be rotated about 8 verical ads The iowsst point of the loop
shail be 1 m above ground level.

A1.2.2 Above 30 MHz

The test antenna is used to detect the radiation from both the test smwpie and the substituton antanna,
when the site is used for radiation measuremenis. Where necessary. T s u88d 2s a transmitting antsnna,
when the site is used for the measurement of recsiver characterisics

This antenna is mountad on a support such as 10 sllow the sntarns O be umed in either horizontal or
vertical polarisation and for the height of its centre above ground 1 De varies over the range 1 mito 4 m.
Preferably a test antenna with pronounced directivity shouid be used The size of the lest antenna along
the messurement axis shall not exceed 20 % of the measuring disterce.

For receiver and transmitter radiation messurements, the test arssma I8 connectad (0 a measuring
receiver, capeble of being tuned 1o any frequency under investigation and of measuring accurately the
reistive levela of signale at its input.

A.1.3  Substitution antenna

When measuring in the frequency range up to 1 GH2 the substftson snienns shall be a \/2 dipale,
resonant st the operating frequency, or a shortened dipole, calibraiac 1 e 272 dipole. The centre of this
antenna shall coincide with tha reference point of the (set sampis £ nes repimced. This reference point
shail be the volume centre of the sample when its antenna is mouniec neiie the cabinet, or the point
where sn external antenns is connecied o the cabinet

The distance between the iower exiremity of the dipole and the groune sna ~ct ¢ less then 0,3 m.

The subetitution antenna shall be connected to ¢ calibrated signal gerexetor when the site is used for
spurious radiation meesursments and transmitter effective redimimd power measurements. The
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substitution antenns shail be connected 1 s calixatied =Wwesuring recever wher e sie s used &r the
measurement of receiver seneltivity.

The signal genersior and the receiver shall cpesate &2 B equencies under rvestioalio- and shall be
connacted to the anianna through suitabie mecning and delancing nebworks.

Feeder to test
receiver or signal
generator
21,38m
4 .
777777777 7777 e 7 7 N
Eigure A.2: indoor sits arsangement {showa for hortzoatal polarisetion;

A14  Optional additional indoor slte

//A////,’.//,‘ /22 'EV///AV//////

When the frequency of the signals being messures s graster hen 50 MHz. Lse may d¢ mads of an door
test aite. If this alternative sits is used, this shet be “wccraind in the test repcrt.

The messurement site may be a Iaborsiory o et sminimum aee of SmMby T ad st isast 2.7 M in
height,

Apart from the messuring apparatus end the cperstr. the room shel be a8 Yee a8 possde from
reflecting objects other than the walls, ficor arxt caling.

The potentiai reflections from the wal behing he equipmant under test sre reducsd dy ecing a barrier of
absorbent material in front of it The comer ssllacky ssownd e te8t antenns is used B recLcs e effect of
reflections from the opposite wall end frse Bie floor amd calling, In he case of hortaonially polerised
measurements. Similarly, the comer reflectr deces e elfects of reflactions fom e side walls for
vertioslly polarised measurements. For he ower part of e frequency range (beios apprexrremly 175
MHz), no comer reflector or sbeorbent barvier 's nescied

For practical reasons, the /2 snfenna in figure A2 mmy be repisced by an anterwa of conelant length,
provided that this length is between 14 anc i at e Seguency of messurement. anc e sersitvily of the
measuring system is sufficient. In the same wey. the distance of \/2 © he apex mey e vared.

The test antenna, measuring receiver, subsituion astares and calbrated SigNal gENerEDr are 6ed n a
way similar (o that of tha genersl method To ensues st erTors are not caused dy he propegalion peth
approaching the point at which phase canceistor >etseen e direct anc the remainNng wiscld §gNais
occurs, the substiiution antenna shall be moved Braugr a distance of £ 0.1 m in e Arecicr I the et
antenna ss well as in the two directions perperiic.Ar © tis firet direction. '

if these changes of distance cause a signal charge o grester than 2 dB. he Wt semEis Iould be re-
sitad uniil a change of less than 2 dB is chaired.



